Abstract. The reliability of nuclear data for minor actinides was evaluated by using the results of the post-irradiation experiment for actinide samples irradiated at the Dounreay Prototype Fast Reactor. The burnup calculations with JENDL-3.3, ENDF/B-VI.8, and JEFF-3.0 were performed. From the comparison between the experimental data and the calculational results, in general, the reliability of nuclear data for the minor actinides are at an adequate level for the conceptual design study of transmutation systems. It is, however, found that improvement of the accuracy is necessary for some nuclides, such as 238 Pu, 242 Pu, and 241 Am.
INTRODUCTION
The Japan Atomic Energy Research Institute (JAERI) has been developing technologies for partitioning and transmutation of long-lived nuclides in high-level radioactive liquid waste. For a dedicated transmutation system, JAERI has been proceeding with the research and development on an acceleratordriven system (ADS) [1] . In our ADS design, the major fuel materials are minor actinide (MA) nitrides [2] . Therefore, for the dedicated system, reliable MA nuclear data are required to achieve a sound design. In this study, the radiochemical analysis data of the actinide samples irradiated at the Dounreay Prototype Fast Reactor (PFR), which was used in the 1980s to evaluate the reliability of nuclear data. The burnup calculations with evaluated nuclear data files (JENDL-3.3, ENDF/B-VI.8, and JEFF-3.0) were performed and the calculated data are compared with the experimental data.
IRRADIATION AND POST-IRRADIATION EXPERIMENTS OF THE ACTINIDE SAMPLES
The actinide samples were prepared by the Oak Ridge National Laboratory (ORNL). The samples and dosimeters were mounted in capsules made from highpurity vanadium. These capsules were then placed in four fuel pins (FP), which were used in the joint US/UK actinide experiment at the Dounreay PFR. In this study, we will discuss only the results for FP-4 (35 capsules consisting of 9 dosimeters and 26 samples). The FP-4 was irradiated from July 1982 until July 1988 at variable conditions with several periods of cooling outside of the core. At final discharge, the cumulative total irradiation for FP-4 amounted to 492 effective full-power days.
The irradiated samples were dissolved and partitioned at ORNL. Parts of sample solutions were transported to JAERI from ORNL. These samples were analyzed independently at JAERI by chemical methods. In this study, the results of radiochemical analysis at JAERI [3] are used as experimental results. The main results obtained are expressed in terms of the number of initial metallic atoms (IMA). The following procedure based on a standard test method for atom percent fission in nuclear fuel, i.e., the 148 Nd method, was adopted. The application of this method requires knowledge of IMA before irradiation but not the measured weights and liquid fractions after irradiation. Fission per IMA (FIMA) for the actinide samples were obtained from the measured numbers of the actinide atoms, N i , the measured numbers of 148 Nd atoms, N 148 , and effective fission yields of 148 Nd, FY eff , using
The effective fission yield of 148 Nd for each sample was calculated using the contribution of individual nuclides to the total fission and the fission yield of each contributor from [5] . The experimental results for FIMA and change of primary nuclide in the samples are shown in Table 1 . The uncertainties in the effective fission yields are mainly responsible for the uncertainties in the experimental FIMA values. 
BURNUP CALCULATIONS
The burnup calculations of the irradiated samples were carried out with the ORIGEN code [6] , together with the revised JAERI Fast Reactor Group Constant Set (JFS-3) from JENDL-3.3, ENDF/B-VI.8, and JEFF-3.0. Detailed power-history data were obtained from the Dounreay Nuclear Power Development Establishment described in [7] . The 6-group neutron spectra and the normalized fluxes for 17 axial mesh points in each run were listed in [7] , where only a 37-group spectrum for the outer-core center plane was provided. This spectrum was used as a starting point in the calculation of the one-group cross sections in the sample burnup calculations. This 37-group spectrum was subdivided into 73 groups because the revised JFS-3 has 73 groups. The 73-group library was then collapsed into a 6-group library. The one-group cross sections were calculated for each PFR run using this 6-group library with the 6-group flux spectra for the various reactor runs.
Basically, the infinite dilution cross sections were used to estimate one-group cross sections for most nuclides except for some nuclides ( 235 U, 238 U, 239 Pu, 240 Pu, and 241 Pu). For these nuclides, the self-shielding effect must be considered because a large number of these nuclides in the fuel were surrounding the samples. Details of the calculation method were presented in [4] .
RESULTS AND DISCUSSIONS
In Fig. 1 , the C/E-1 values for FIMA are presented for each sample. In addition to the FIMA results, the results concerning the changes of principal nuclide with mass number A and for the change of A+1 nuclide in each sample are presented in Fig. 1 .
Uranium Samples
The C/E values for FIMA and change of primary nuclide in the uranium samples are reasonably close to unity within a 10% discrepancy except for 238 U, although there are the differences among the libraries for 234 U and 236 U. The calculation in the change of 238 U during irradiation is strongly dependent on the capture cross section. In our calculations, the effective cross section was used for 238 U as described above. The difference between the effective and the infinite dilution cross section is about 10% for 238 U, while these differences for the other nuclides are much smaller (1-2%). To achieve further accuracy in the calculation, detailed information about the fuel pins is considered necessary.
237

Np and Plutonium Samples
From the results for the 237 Np and the 238 Pu samples, the following results are found:
• For the 237 Np sample, the calculations for the change of 237 Np show good agreement with the experimental data, while the results for FIMA present a relatively large discrepancy between the calculations and the experimental data.
• For the 238 
CONCLUSION
This study discussed the current status of the reliability of nuclear data files using the existent experimental data for the irradiation of selected actinides in a fast reactor. These actinides ranged from 233 U to 248 Cm. They were irradiated for 492 effective full power days in the core of the 600-MW Dounreay PFR. The burnup calculations for these actinide samples were performed with JENDL-3.3, ENDF/B-VI.8, and JEFF-3.0. Through the comparison between the experimental data and the numerical calculations, the reliability of the nuclear data was examined. In general, the results show relatively good agreement with the experimental data considering the large uncertainties for the FIMA by the fission yield data of 148 Nd. The reliability of nuclear data for the MA is, therefore, at an adequate level for the conceptual design study of transmutation systems. However, for a more detailed design study of the dedicated transmutation system, the reevaluations of the nuclear data are needed for some nuclides. Such nuclides are 238 Pu, 242 Pu, and 241 Am, which are important in the neutronics characteristics of the transmutation system. 
